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ALPINE STRUCTURES OP JASPER PARK.
CHARLES KEYES.
(ABSTRACT.)
To those of you who are especially interested in the mechanics
of mountain building, and particularly to those of you who are
teaching the subject of geology I wish to present a few facts
concerning some very remarkable expressions of Alpine struc
tures which with diagrammatic clearness are displayed on this
side of the Atlantic. For fan-structures, closely appressed
flexures, and overturned folds it is customary to turn to dis
tant Switzerland which cannot usually be visited by the. student
until long after he has left college. The locality to which I
have reference is in the region of Jasper Park, in the northwest
part of Alberta. Until recently this district was one of the
most inaccessible spots on all the North American continent.
Now two lines of railway reach it, traversing the deep valley of
the Frasier river and the canyons of the Athabasca river and
its chief headwater tributary, the Miette river, which together
cut completely across the Cordilleran area, exposing walls 2,000
feet in height. This superb natural cross-section is supple
mented by numberless other expanses showing details, afforded
by cuttings on either side of the great gorge made by the Cana
dian Northern and Grand Trunk Pacific railways in establish
ing their grades. These observations were made mainly dur
ing the past two summers.
The Cordillera at Jasper Park as in other parts of the mighty-
chain is characterized by great thrust planes, but unlike in
other portions. of the uplift there is also sharp flexing on a large
scale (see Plate VIII from photograph by D. B. Dowling, of
the Canadian Geological Survey). The especially notable fea
ture is the Appalachian or Alpine structure; and the relation
ships of the various members are presented with far greater
perspicacity than anywhere else that I know of throughout the
entire extent of the Rocky Mountains, perhaps with greater
graphic distinctness than Appalachian structure is exhibited
anywhere in the whole world.
Towards the middle line of the mountain system the general
uniformity of slant of the strata seems to indicate close-folding
of a moderate thickness of beds with consequent numerous repe
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titions of the same layers, rather than a simple succession of
strata of prodigious and unreasonable measurement. Theoreti
cally such a sequence is best explained upon the assumption tuat
there is a great anticlinorium with closely appressed and over
turned folds. With this the recent observations seem strictly
to accord.
This appressed condition of the folds appears to obtain also
on the west side of the axis where the Pre-Cambrian Beltian
rocks, reported to be 30,000 feet in thickness, have sub-uniform
dips. When the Beltian section along the Canadian Pacific
railway, on the west slope of the Selkirk ranges, was inspected
several years ago, during the Transcontinental Excursions of
the Twelfth International Geological Congress, the divergent
slants of the metargillites were thus interpreted. This proving
to 'be the case there is represented in the northern Rockies a
fan-structure that compares favorably with that displayed in
the Alps made classic by the work of Heim and the other Swiss
geologists.
The notably close folding in the northern section of the Rocky
cordillera contrasts strongly with the open flexures in the south.
In Montana and Idaho, for example, the major folds are so
widely separated that distinct mountain uplifts appear to rise
out of the plains. In Colorado similar conditions prevail.
Where the extreme southern end of the Cordillera plunges be
neath the arid plains of the Mexican tableland, in northern New
Mexico, the flexing, so gentle as to be reduced to three slight
wrinkles, represents the complete anticlinorium.
The stratigraphy of this still virgin region is not without great
interest. The Paleozoics are enormously developed. Where in
Iowa we measure the thicknesses of the formations in tens or
hundreds of feet, in the northern Rockies we calculate them
in thousands. Then beneath the Paleozoic strata come tremen
dous thicknesses of Pre-Cambrian teds. The Proterozoic sueces-
sion is seemingly perfectly conformable with the Paleozoic se
quence, but is separated from the Archeozoic metamorphics by
a great unconformity. Both Paleozoic and Archeozoic sections
rival in every way the great Paleozoic pile of this region. Of
course the few days at my disposal last year and the few days
during the past summer are far too short a time to work out
anything like a satisfactory scheme. 2
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Through the efforts of Dr. C. D. Walcott the Robson Peak
section is determined to be undoubtedly Cambric in age. This
flat-lying pile of quartzites and shales is 10,000 feet in vertical
extent—all exposed in -a single section and in full view at
one time. (See Plate IX.) Early, Mid and Late Cambric ter-
ranes are well represented as is indicated by an abundance of
characteristic fossils. West of Robson Peak the metamorphosed
shales, limestones and sandstones and the schists in vast thick
nesses are mainly Pre-Cambrian in age. East of this point clear
to the plains Paleozoics chiefly prevail. Of these the Cambric
quartzites are easily recognizable after once seen. They seem
to occupy the section for a distance of 50 miles east of Robson
Park the width of the belt averaging about 40 miles. The Ordo-
vicic section, if represented at all, must be quite thin, being con
fined apparently to a relatively small thickness of black shales.
Shales of Siluric age seem to be present. The tremendous devel
opment of the Devonic limestones at once arrests attention and
the characteristic organic forms are often prolific. It is not al
ways an easy matter to separate the Carbonic limestones from
those of Devonic age. As indicated by fossils Triassic and
Jurassic beds appear to be represented. Cretacic strata, with
extensive coal beds are infolded with the Paleozoics.
Since this Athabasca-Fraser river section is more than 100
miles long it may be judged that the thickness of the strata
must be very great. No very exact figures are yet available, but
something of the enormous thickness may be inferred from the
measurements made along the Canadian Pacific railway, 150
miles to the south. There Doctors Daly and Allan give the fol
lowing; and they are now compared with those of the Iowa sec
tion :
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Alberta Iowa
Mesozolc
Cretacic
Jurassic
Triasslc
4500 feet
1500 feet
3000 feet
800 feet
absent
absent
Paleozlc
Carbonic
Devonic
Siluric
Ordovicic
Cambric
6500 feet
7000 feet
2000 feet
8000 feet
19000 feet
2000 feet
350 feet
325 feet
700 feet
1100 feet
Proterozoic
Super! rlc
Selkirkic
Anianic
14000 feet
20000 feet
absent
1500 feet
absent
absent
Archeozoic Huronic 10000 feet absent
Azoic Verennesic 20000 feet absent
DES MOINES.
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